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ISTRODUCTIOS 

I 
_I _I 

The General Accounting Office is monitoring the htomic Energy 341 3 

Commiss/ion's (AEC'S) progress under iks.Liquid Xetal Fast Breeder 
I 

' 1 
Reactor (LHFHR) program which has bean khis Nationrs highest priority 

,< : ' I 
civilian reactor program for the past several years. 

I 
The primaiy 

objectives of-theyprogram are to'develo' 
? 

(1) the necessary technology 
l i . . 

for designing and constructing IXFBRs far safe, reliable, anti economic 
*\ 1 

operation and (2) a competitive, self-sustaining industrial LMFBR 

capability by the mid-1980s. In this effort, we are alert to potential 

problem areas or issues which could impede the development schedule of 

the Clinch River Breeder Reactor (CRBR)--this Nation's first liquid 

metal fast breeder reactor demonstration project scheduled to be 

operational in 1982. The CRBR was initially estimated to cost about 

$700 million but recent preliminary revised estimates show that the 

reactor could cost as much as $1.7 billion. 

We have 1ear.k of two such problem areas which could lead to 

overall schedule stretchouts and increased costs: (I) siow progress 

being made by the project participants in transmitting to AK's 

ReguiatJty organization adequate design information which is needed 

in thd safety pre-application review phase to facilitate licensing of 

the react&r and (2) a difference of opinion between AEC's Regulatory 

arganization and the CRBR project participants concerning the timeli- 
I 

ness and sufficiency of AK's cuqrent efforts to resolve a CRBR safety 

issue. 
I 



ARC's top management is aware of these problems and has initiated 

actions to resolve them; however, improvements in these areas are 

not yet noticeable. This staff study presents the facts surrounding 

these problem areas+ the impact that these problem areas could have 
I 

on the CRBR schedule if not timely resolved, and actions ARC is taking 

to resolve them . 

This study was reviewed by PEC officials associated with the 

management of the CRBR project and by officials of the Regulatcry 

organization and their torments have been considered in finalizing 

this s:udy. We know of no residual differences in fact. 

Copies of this study are being sent to the Joint Committee on 

Atomic Energy, the ‘tiouse and Senate Committees {In Appropriations and 

interested mcmhers of Congress. The Committees msy wish to review 

what is being done to resolve these problems in connection with future 

authorization and appropriation requests. 

PROXEMS EKCOL~TERED IN PRE- ~ 
APPLICATIO?! SAFETY REVIW PHASE -- -- 

One of the principal objectives of the CRBR project is to verify 

that breeder reactor powerplants can be licensed for commercial 

operations. Therefore, the CRBR will be subjected to the same 

licensing process 3s other commercial rextors. 

The AEC Regulatory organization's licensing schedule calls for 

a pre-application review of CRBR project informat%on. During the 

pre-application. phase the applicant submits to the Regulatory organi- 

zation site suitability, environmental., and safety information. The 
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‘- __- - 
Regulatory organization reviews thi 

‘\ - _-_. 
s information before receipt of 

the formal license appiidation.. 
\ ; 

The purpose of the pre-application. 
\ 

/ 
" review is to identify issues that need to be resolved early and to i 

cq alert project participants to areas where the Regulatory organization / .- 

believes the CRBR develop ent 
/" 

approach could be improved. A regulatory 
I 

---I. 
--‘. ‘--. 

_ cd 

_. -.__ effort for the CRBR has been directed at safety aspects of the project. 

.-._ organization offic@X'told us the bulk of the pre-application review 

Our study of the CRBB pre-application review phase Zocused on those safety 

e - 
I- aspects. ‘\ 

r 
/' 

, . CorGesponcience between.the Regulatory organization and the project 

/ 
participants indicates that the Regulatory organization is still 

awaiting design information needed to perform the pre-apolication 

safety review. 

The Regulatory organization's CRBR licensing review is scheduled 

to start in January 1975 and to be completed in March 1976--a 14-month 

period. The CWR licensing review schedule is essentially the same as 

that for light uater reactors. This reviel- schedule is based upon, 

and contingenr upon 
i' 

--the project particqants submitting safety information 

to the Reguiatory organization which is of a high quality 

and adequately documented during the pre-application review 
i 

phase and 

--the early identification and resolution of key safety- 

related design issues. 
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In a November 23, 1973 letter to the Project Management 

Corp ,ration (?XC)-- the corporation responsible for managing the 

project --th 
P 

Director of Regulation said that: 

"In view of the advance nature of the concept /&PERT 
and th'e extensr'rc associated research and development 
to be !carried out in parallel. with theidesign and con- 
str>>ct'ion of the project, it is importa‘lt that we 
receive all data -pertinent to safety a d environmental d 
requirements on a‘continuing and timely basis before, 
as well as after submittal of your application." 

/ 
In a March 14, 14f4 meeting, the project participants discussed 

-. 
with the Regulatory organization the project position on the overall 

-. 
CPJR sa'fcty approach, on the-role of research and development, and 

the identification cf safety issues. However, in an April. 10, 1974 

letter to the PXC Genera.'. Manager, commenting on the meeting, the 

Assistant Director for Advanced Reactors, Directcrate of Licensing, 

indicated that 

"The meeting provided the RegulatJry staff with & 
limited additional basis for proceeding with the 
pre-application phase of the review." (Underscoring 
supp'ied.) 

By letter dated Xay 28, 1974, the As istant Director for Advanced 

Reactors, Directorate of Licensing, I advised the PFC General Manager 

that 

"We are in urgent riced of certain definitive technical 
information to aid in clearly identifying and resolving 
any siknificant issues so that t!le forthcoming licensing 
reviewlcan be-continued on schedule following submittal 
of thejPSAR LPreliminary Safety Analysis ReporLi." 

I 
On Junk 3, 1974, the General Manager of PMC gave the Regulatory 

‘! 

organization a document describf..g its CRBR project design safety 
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approach. However, on July 3, 1974, the Assistant Director for 

Advanced Reactors, Directorate of Licensing, informed PKC chat 

"We have reviewed the Summ?ry of Design Safety approach 
for the CRBRP transmitted bb your letter of June 3, 
1974 *** In [accordance with your request, we have 
arranged a meeting between FMC and the Regulatory Staff 
for July 30,i 1974, to discuss your approach and imple- 
mentation. At that tine, we would appreciate PXC pro- -- 
viding details of the approach and its implcmentatio3 
including identification of the specific design criteria, 
requirements and features which are utilized as a conse- 
quence of the adoption of your approach. We anticipate 
that effective communication of this information will 
require the provisions of significant design information 
to Regulatory." (Underscoring supplied.) 

, 

In a memorandum dated July 8, 1974, tc the ARC General Manager, 

an ARC Commissioner expressed concern over the timeliness and quality 

of information being submitted to the Regulatory organizatio.1. He 

stated 

"With particular regard to the CmR, it is my under- 
standing that the Regulatory schedule for review of the 
license-related documentation was predicated upon 
receiving advanced project documentation and supporting 
information in segments as it became avaiiable in order 
to allow the Regulatory staff to become generally familiar 
with the CRBR project as quickly as practical. Thus this 
approach would tent; to minimiLe delays by increasing the 
possibility that important issues would be identified in 
a timely manner. It is my understanding, nowever, that 
this has not developed at the anticipated rate and that 
the only project information transmitted to the Regulatory 

. staff to d?+-a has been a statement of the CRBR safety 
philosopl--f. Further, it is important that the project 
schedule now under development be realistic with regard 
to the necessary licensing actions and reviews, and the 
time intervals used in the preparation of this schedule 
have the general agreement of the Regulatory staff." 
(Underscoring supplied. ) 

, 

5 

i 



I--- 

A meeting was subsequently held between Regulatory officials , 

and the AEfLGene ral Xanager bn August 8, 1974. A summary oi that \i 

. 
I 

, 

\.. . 

beeting, prepared by the Assistant Director for Advanced Reactors and ' 

B @itted to the ARC General Manager by the Director of Regulaticn on 
. \ 

August 16, 1574, shows that 
/ 

e Regulatory organization was still 
C' 

concerned that it was,&t getting information it needed to expedite 
‘, .-----,I 
the pre-application review. 

"The established Regulatory review schedules are essentially 
the same as those for current LWR fright water reactoy/ 
applications, bu> that meeting these schedules for the 
CRRR is, contingent on a significant pre-application effort, 

__'. -during whiy _ Regul'atory would receive project design infor- 
mation-and signiricant issues would be identified. A high 
level of quality in the application documents would also 
be necessary to enable review schedules to be met. Although 
l$gulatory has had a number of meetings with project repre- - 
sentatives and there have been an exchange of letters, all II__ .-. -- 
of tile nceting sunmnries and letters being in the public 
document room, the necessary - amount of design information 
on the project had not been made available to accomplish 
the pre-application review purpose. However, significant 
issues are evident where Regulatory and the Project disagree 
on safety criteria and project safety design bases, but no 
progress in resulving these issues is discernible to 
Regulatory." (Underscoring supplied,; 

The Regulatory organization's current position is that the 14-mcnth 

/ 
licensing review schedule can be met if it receives the safety infor- 

mation before January 1975. If the information is submitted piecemeal 

after that time, completion of the review will depend on the quality 

and nature of the information, 

As of the time we finalized this study, the General Manager of 

ARC sras still in the process of preparing a response to the ARC 

Commissioner's memorandum of July 8, 1974. The Director of the Reactor 
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Research and Development Division told us that the project participants i 

plan to satisfy the Regulatory requirements for safety-related infor- 

mation by holding meetings with the Regulatory organization on a 
I 
I 

continuing basis. 

d 
i 

.I 
UKRESOLV 3 SAFETY ISSIX I / 

.- 
Safety is-a major technical aspect o c 

i 

I 
the LKFBR development program. t 

/- ; -- ._ 
. . 

ARC places significant emphasis on reactor safety and estimates that 
/ / 

about $40 million of'tbe proJ;?'cted $307 alllion FY 197.5 operating cost I 
-. I 

for'L%FR research and development (R&D) will be devoted to the safety 
I 

. 
--. 

program. Estimated totai-dperating cost for the LWBR safety R&D 
I / 

program from FY 1975 through planned comqe&ial introduction of the 

I i 
reactor <n 1487 is approximately $600 million. 

I 
: 

An important part of AEC safety R&D is the understanding of 

postulated accidents. From analysis of postulated accidents, several. 

: ) 
/ 
I 

accident sequences are selected as a basis for the design and incor- 

poration of features in a reactor which provide additlocal rr?argins 

of safety in the event of extremely unlikely and unforeseen circum- 

stances. bne such accident postulated for the CRBR is a core disruptive 

accident. 'A core disruptive accident causes structural failure of the 

core (central portion of the reactor containing the nuclear fuel). 

A currently unresolved safety issue is whether the CRBR will be 

designed se that it will acceptably accommodate the consequences of a 
I 

core disruptive accident. The Regulatory organization holds that the 

state of IJBR technology and AEC's planned schedule and scope of R&D 
1 I I 
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, 

prior to important design and construction decisions are not sufficient 

to prove a core c?isruptive accident is incredible,'or beyond belief, 

and that the CRDR she-uld include a core disruptive accident in the 

spectrum of design ba 
i; 

is accidents. Accommodation of a core disruptive 

accident, 
I 

according to the Regulatory organization, may require 

additional features, such as a core catcher 1 , to le,esen the consequences 

of a core disruptive accident. 

The project participants hold that a core disruptive accident of 

a magnitude which would lead to uncontrolled amounts of core debria 

is incredible. Therefore, they believe that a core catcher and other 

additional features designed to accommodate a core disruptive accident 

are not needed in the CRRR. Although adequate quantitative assessments 

are not currently available tc conclusively prove that such an accident 

is an incredible event, project participants are ccnfident that ongoing 

R&D effort! will prove thei. contention, and will convince Regulatory 

%ha't a core catcher is not needed. However, in the event that the 

ongoing R&D fails to show that a core catcher is not needed, the 

project participants rzcei-tly started work on an alternate (,RBR design 

which Includes a core catcher. 

The Director of ARC's Reactor Research and Devefopmenc Division 

stated that this alternate design will parallel the reactor's reference 

design. The reference design describes the specifications to which 

the plant is to be built. According to him the alternate design would 

6 

lh core catcher is a device located below or at the bottom of the reactor \ 
vcsscl which in the event of a core disruptive accident, will spread out 
the core debris. This would prevent material from reforming into a mask 
capabie of a chain reaction, and prevent core residue from melting through 
the bottom of the reactor. 
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become the reference design as decision p&.ncs in the C&3R develop7 
\ .:' 

merit scmre reached. AS an‘ example, he said that should the \\ ' 

/decision point be reached to crder thy materials needed to build 
i 

_- i the.core catcher and the ongoing R&D has not proven that the system 
.~ ' 
is unneeded, the matrri~i 

/ 
ould be ordered. He further stated that 

C' 
.-. 

7. the project particJ.pa&s are firmly committed to maintaining this 
._ , -\ 

.- -.I--.. parallel design effort as a viable eitercate. This alternate design 

ef:lort is estimated to.cost $3.25 miXlion. 
. 

/* 
\ 

r Cf zignfflcantponc em to project participants is the possibility 
/ / 

',, _ 
: 

le ,r,,,chat incl17 unproven and expensive core catcher--estimated to 
\ 

cost $20 to $bO million-- in ths CRBR will lead to a -equirement for 

such devices in future commercial plants. Some pro;ect participcants 

are concerned thst including core catchers would make 'LMFBRa less 

commercially attractive to the utilities. 

As previously stated, the Regulatory organization does not wpect 

AC's KED programs to prove the prcject participants' position that s 

core dlsru?tive accident is an incredible event before important 
/ 

design and constroctiorfiecisions must be made on the project. The 

. 

Regulatory organization maintains that accommodation of a core dis- 

ruptive accident should be included in the design basis, and that 

feeturea necessary to accomplish this should be included in the j 

reference design to ensure their viability and cause the least 

disruption should they be eventually required. 

9 
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The Regulatory concern stems partially from its exparience with 

the Fast Flux Test Facility (FFTF) project--a test reactor being 

I construct.edjprimarily to develc? advanced fuels for LWBRr;. In June 

1971 the AEk division responsible for dev,elqping the IVTF outlined a 

suggested.basis for proceeding with constru tion of the reactor pending 
./ R _-- . ! 'i 

conpJetion-of. the Regu‘latory organization's safety reviews. One of 
-. I / 

these suggestions was that a sdace be left in the reactor for a core 
\. . x 

catcher should the need for &&‘a system be demonstrated. 
- 

In a January 13, 1972-report on the r'ETF to the AEC Chairman, 
.___ ._ -- -- 

the Advisory Comnittee on Reactor Safeguards (ACRS)l restated its 

agreement with the suggestion that space be retained in the reactor 

for a core catcher and recommended that 

‘I*** an intensive program be started now tc develop an 
ex-vessel, post-accident core retention and cooling 
system /core catcher/ suitable for installation below 
the reactor, so that the required information will be 
available in time to enable installation prior to 
rcactor,startup, should the system be needed." 

Later in February 1972,the Regulatory organization made a sinilar 

ret, :endation. Bowever, although a space was left in the FFTF for 

a core catcher, a core catcher design was not developed. In a May 

30, 1974 letter to Regulatory, the Acting Assistant Director for 

the FFTF Proj!ect stated that 
I 

I . 

lThevisory Committee on Reactor Safeguards (ACRS) was established 
in 1957 by Section 29 of the Atomic Energy Act of 1954, as amended. 
The Committee, reviews safety studies and facility license applications 
refe--red to it and advises the Atomic Energy Commission with regard to 
the rrhzards of proposed or existing reactor facilities and the adequacy 
of proposed reactor safety standards. The Coc&ttee members are 
appointed by t‘ne Commission for 4-year terms. 

10 



"The current project pcsition on the need for ex-vessel \ 

.- -‘---, --- - ~-e 

-- --__- __-. 

cooling is the s,aiie as has been reported previously in 
the Regulatory review protess. Capability for instal- 

32ticn of such a device /core catchey/ (space and access) 

\ ; 

\ 

1' -' 
is being retained during constrtiction *** our current 
assessment continlles 

I 
to be that an ex-vessel core 

-._ 

retention device .,&ore catchefi is not a require: design _* 
feature. Design and installation of .3n ex-;ressel core 
retention device wou$d be initiated only if the continuing 
evaluations of th fiFTF design and safety indicate such 
a system to bemecessary." (Underscoring supplied.) 

-1.. I 
-.-. --.. __;- 

. ‘----... Regulatory has now expressed concern that there appears to be 

-- a retreat from the principle of retaining the capability to install 
. 

/- \ 
, a core catcher in the ;FTF, and that design decisions and construction 

/ 
-progress/are co&training the practicality of implementing fallkk 

as the core catch&-. 

. 

-- 

. CRBR. For exarqle, in the Joint Committee on Atomic Energy'6 

. 

Becaqse of the decfining availability and increased cost of 

fossil fuels, &is Xation is placing a :.davy dependence on using 

nuclear power to satisfy the projected grout3 in electricai energy 

demand. TI-re LXFBR is this Eation's highest priority reactor develop- 

ment prograin to help satisfy our energy demands and extend our uranium 

resources. 
/ 

Over the past several years , public and congressimal concern 
. 

has grown over AEC's LMFBR developsent efforts and, more specifically 

over the progress AF.C and the project participants are making tcwards 

developing and constructing the first UlFBR demonstrai-ion plant--the 

authorization - ?rt for fiscal year 2.975, the Committee scate3 

11 
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as foilows regarding the need for ARC to exercise more effective 

management of the CRBR and effectuate more timely decisions over 

. 
is disappointed and :concerned about the 

in!rdinate delays that have occurryd in moving this 
8 pr,ject forwhrb on the-high-priority basis set by the 

President. Advance~procureinent of yaterials and other 
,preconstruction activities have been tardily instituted, 
Fee example, Commission approval fok PMC to order long 
leadtime materials for: the project was not provided 
un:il February-1374. To this day, the Commission has 
not approved the placement of orders for components. 

‘Y This early reco;-d of‘indecision and slowdow;l is difficult -- 
to understand in view of the high _1_- p riority national ei'fort 
this project represents. Delays of this type inevitably 
mean ovelail schedule stretchollts and increased costs. 
The committee believes that much of the delay is attributable 
to the conduct of ARC's role. The committee urges the 
Commission LO centralize, invigorate and execute its lead 
role functions in the timely, effective, and high-priority 
manner contemplated by the authorization, national commit- 
ment, and Presidential direction for this project." 
(Underscoring supplied.) 

The Regulatory organization believes that AEC's current research 

program may not be sufficient to resolve the question of whether a 

core ca+cher Is needed before important design and construction 

decisions; for the CRRR must be made. Furthermore, the project 

participants have been slow in giving the Regulatory organization 

adequate information to complete its pre-application safety rewiek-. 

Delays iniresolving thzse types of problems could lead to overall 

schedule $tretchouts and increased costs. 

ARC i& aware cf these problems and one of the Commissioners 
i 

is trying to find ways to expedite'resolution of the safety probiem 

and to improve the quality of information being given the Regulatory 
i 

I 
organization for its pre-application safety rev&w. 
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Furthermore, on October 3, 1974, the ARC Commissioners 

requested that a review be made of the LW?BR program and the CkBR 

by the AXI staff. This review is to reassess the need for the 

IXFBR in light 
“i 

f the latest information available and determine 

whether the purpose and timing of the CRBR are compatible with 

that need and the state of LHFBR technology. ‘One ‘topic to be 

covered during the review is whether the CRBR schedule :s compatible 

with the licensing process and whether there are safety issues 

which should be resolved before the plant design can be approved. 

A report on the review was scheduled to be completed in Decemoer 

1974. 
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